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(54) [Title of the invention] 

POLARIZING ELEMENT AND LIQUID CRYSTAL DISPLAY 
(57) [ABSTRACT OF THE DISCLOSURE] 

[Object] Development of a polarizing element for a liquid crystal display having 
high brightness, and less coloration when viewed squarely or obliquely in a wide 
viewing angle range. 

[Means] A polarizing element, which is produced by providing a Ught-diflusion 
pressure-sensitive adhesive layer (2) onto a reflective polarizing plate (l) that 
separates incident natural light into reflected light and transmitted light both of 
which are composed of polarized light, and a liquid crystal display having the 
polarizing element. 

[Effect] Coloration can be suppressed by diffusing transmitted light by means of 
a Hght-diffusion pressure-sensitive adhesive layer and mixing various colored 
light beams. 



1 



P2001-174633A 



[CLAIMS] 

[Claim 1] A polarizing element comprising a reflective polarizing plate for 
separating incident natural light into reflected light and transmitted light 
both of which are composed of polarized light, and a light- diffusion 
pressure-sensitive adhesive layer provided to the reflective polarizing plate. 
[Claim 2] The polarizing element according to claim 1, wherein the 
reflective polarizing plate is selected from the group consisting of a 
linearly-polarized light separation plate, a circularly-polarized light 
separation plate, and a combination of a circularly-polarized light 
separation plate and a retardation plate. 

[Claim 3] The polarizing element according to claim 2, wherein the 
circularly-polarized light separation plate comprises a cholesteric liquid 
crystal layer. 

[Claim 4] The polarizing element according to claim 2 or 3, wherein the 
retardation plate is a quarter wavelength plate. 

[Claim 5] The polarizing element according to claims 2 to 4, wherein the 
light- diffusion pressure-sensitive adhesive layer is interposed between the 
circularly-polarized light separation plate and the retardation plate. 
[Claim 6] A liquid crystal display having the polarizing element according 
to claims 1 to 5. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical field to which the invention pertains] 

The present invention relates to a polarizing element for a liquid 
crystal display having high brightness, where coloration is suppressed when 
viewed squarely or obliquely in a wide viewing angle range. 
[0002] 
[Prior art] 

Conventional liquid crystal displays comprise reflective polarizing 
plates for obtaining high brightness. Such a reflective polarizing plate is 
either a linearly-polarized light separation plate or a circularly-polarized 
light separation plate that is positioned on a sidelight-type light-guide plate 
composing a backlight so as to separate incident natural light into reflected 
light and transmitted light both of which are composed of polarized light. 
In this liquid crystal display, light emitted from the light-guide plate is 
polarized by the reflective polarizing plate and fed to a polarizing plate in 
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order to suppress absorption loss at the polarizing plate and improve the 
brightness. However, considerable coloration is observed when viewed 
from slant angles, and the color will change to yellow or blue depending on 
the viewing angles. 
[0003] 

[Problem to be solved by the invention] 

The present invention provides a polarizing element for a liquid 
crystal display having high brightness, where coloration is suppressed when 
viewed squarely or obliquely in a wide viewing angle range. 
[0004] 

[Means for solving problem] 

For this purpose, embodiments of the present invention provide a 
polarizing element comprising a light- diffusion pressure-sensitive adhesive 
layer on a reflective polarizing plate that separates incident natural light 
into reflected light and transmitted light both of which are composed of 
polarized light. Embodiments of the present invention also provide a liquid 
crystal display comprising the polarizing element. 
[0005] 

[Effect of the invention] 

The light- diffusion pressure-sensitive adhesive layer provided to the 
polarizing element can diffuse transmitted light and mix various colored 
light beams so as to suppress coloration, and thus, in some aspects, the 
present invention provides a liquid crystal display having excellent 
brightness and display quality in a wide viewing angle range including a 
frontal viewing angle and slant viewing angles. 
[0006] 

[Mode for carrying out the invention] 

A polarizing element in accordance with one embodiment of the 
present invention is provided by attaching a light-diffusion 
pressure -sensitive adhesive layer onto a reflective polarizing plate that 
separates incident natural light into reflected light and transmitted light 
both of which are composed of polarized light. FIG. 1 shows an example of 
such a polarizing plate. Numerals 1 and 2 in FIG. 1 denote a reflective 
polarizing plate and a light -diffusion pressure-sensitive adhesive layer. 
The reflective polarizing plate as shown in FIG. 1 is prepared by attaching a 
quarter plate 3 onto a circularly-polarized light separation plate 1. The 
polarizing element shown in FIG. 1 is assembled to provide a liquid crystal 
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display, where 4 and 41 denote polarizing plates, 5 denotes a liquid crystal 

cell and 8 denotes a light source. 

[0007] 

The reflective polarizing plate can be selected suitably as long as it 
can separate incident natural light into reflected light and transmit light 
both of which are composed of polarized light. Accordingly, brightness can 
be improved by obtaining transmitted light of predetermined polarization by 
emitting light from a light source such as a backlight. The transmitted 
light is fed not to be substantially absorbed in the polarizing plate. As a 
result, the quantity of light available for the liquid crystal display can be 
increased to improve brightness. 
[0008] 

When the light reflected at the reflective polarizing plate is reversed 
via a reflecting layer or the like so as to re-enter the reflective polarizing 
plate, the reflected light can pass partly or wholly as light of a 
predetermined polarization. By using the reflected light, light passing the 
reflective polarizing plate can be increased to further improve the 
brightness of the liquid crystal display and the like. 
[0009] 

A suitable reflective polarizing plate can be selected from a 
linearly-polarized light separation plate (e.g., "D-BEF" supplied by 3M Co.) 
that transmits linearly polarized light having a predetermined polarization 
axis while reflecting other light, such as a multilayered thin film of a 
dielectric substance or a multilayered laminate of thin films with varied 
refraction aeolotropy, and a circularly-polarized light separation plate such 
as a cholesteric liquid crystal layer that reflects either clockwise or 
counterclockwise circularly polarized light while transmitting other light. 
[0010] 

For a linearly-polarized light separation plate, the transmitted light 
enters the polarizing plate by matching the polarization axis so that 
absorption loss due to the polarizing plate is controlled and the light can be 
transmitted efficiently. For a circularly-polarized light separation plate, 
preferably, the circularly polarized light is converted to linearly polarized 
light before entering the polarizing plate in an aspect of controlling of the 
absorption loss, though the circularly polarized light can enter the 
polarizing plate directly. Circularly polarized light can be converted to 
linearly polarized light efficiently by using a quarter wavelength plate for 
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the retardation plate. 
[0011] 

There is no specific limitation on the cholesteric liquid crystal layer 
composing the circularly-polarized light separation plate. For example, it 
can be provided as a liquid crystal polymer layer that is Grandjean-oriented 
via an orientation film formed by treating (e.g., rubbing) on a surface of a 
liquid crystal polymer film or a transparent substrate (e.g., PCF 350 
supplied by Nitto Denko Corporation and 'Transmax' supplied by Merck and 
Co., Inc.). The circularly-polarized light separation plate can have a 
superimposed structure of two or more layers provided by combining 
cholesteric liquid crystal layers different from each other in the helical pitch 
(and thus, different in the reflection wavelength) of Grandjean orientation. 
[0012] 

Due to the above-mentioned superimposing, the thus obtained 
circularly-polarized light separation plate reflects circularly polarized light 
in a wide wavelength range including a visible light range, and this can 
provide transmitted circularly polarized light having a wide wavelength 
range. The superimposed cholesteric liquid crystal layers can be formed by 
a repeated coating or the like. At that time, the layers are preferably 
superimposed so that the helical pitch of the Grandjean orientation follows 
an order of the size, for the purpose of improving the light efficiency, and 
furthermore, improving the brightness. In such a case, the retardation 
plates are preferably located on the layers at the side with a smaller helical 
pitch so as to decrease coloration caused by a slant viewing or the like. 
[0013] 

In general, the transparent substrate is formed from a polymer 
though there is no specific limitation. The polymer is, for example, 
cellulose-based polymers such as cellulose diacetate and cellulose triacetate; 
polyester-based polymers such as polyethylene terephthalate and 
polyethylene naphthalate! polycarbonate-based polymers; acrylic polymers 
such as polymethyl methacrylate; styrene-based polymers such as 
polystyrene and acrylonitrile-styrene copolymer; olefnrbased polymers such 
as polyethylene, polypropylene, polyolefin having a cyclo- or norbornene 
structure, and ethylene-propylene copolymer; vinyl chloride "based polymers; 
and amide-based polymers such as nylon and aromatic polyamide. 
[0014] 

Alternatively, polymers for forming the transparent substrate can be 
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based on imide, sulfone, polyethersulfone, polyether ether ketone, 
polyphenylene sulfide, vinyl alcohol, vinylidene chloride, vinyl butyral, 
arylate, polyoxymethylene, or epoxy; any blends of the polymers. 
Furthermore, the transparent substrate can be formed from polymers that 
will be cured by heat or irradiation of ultraviolet rays etc., such as 
polyester-based polymer, acrylic polymer, ure thane -based polymer, 
amide-based polymer, silicone-based polymer and epoxybased polymer. A 
particularly preferred example of transparent substrates with excellent 
isotropism is a cellulose-based polymer film. 
[0015] 

A retardation plate (especially, a quarter wavelength plate) located 
with the circularly-polarized light separation plate is selected from a 
birefringent film comprising stretch film etc. of various polymers, an 
orientation film of a discotic/nematic liquid crystal polymer, and a layer of 
the oriented liquid crystal polymer supported on a transparent substrate. 
[0016] 

A retardation plate functioning as a quarter wavelength plate in a 
wide wavelength range such as a visible light range can be obtained by 
superimposing a retardation layer functioning as a quarter wavelength 
plate for monochromatic light (e.g., light having a wavelength of 550 nm) 
and a separate retardation layer presenting different phase contrast 
property (e.g., a retardation layer functioning as a half wavelength plate). 
Therefore, a retardation plate arranged with the reflective polarizing plate 
can comprise one or plural retardation layer(s). 
[0017] 

A polymer for forming the birefringent film can be selected from the 
polymers as materials for the above-mentioned transparent substrate. 
Particularly preferred examples with an excellent crystallization property 
include polyester-based polymer and polyether ether ketone. The stretch 
film can be prepared by uniaxial stretch, biaxial stretch and the like, or it 
can have a refractive index controlled in the film thickness direction by 
applying shrinkage force and/or stretch force while adhering to a heat 
shrinkable film. 
[0018] 

Embodiments of the present invention provide a light- diffusion 
pressure -sensitive adhesive layer that mixes various colored light beams so 
as to decrease coloration caused by a slant viewing. Accordingly, the 
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light-diffusion pressure-sensitive adhesive layer can be provided to at least 
one side of a reflective polarizing plate. In a case of combining a 
circularly-polarized light separation plate with a retardation plate, the 
light- diffusion pressure-sensitive adhesive layer can be arranged outside the 
retardation plate. However, in an aspect of improving brightness and 
decreasing coloration, preferably, the light -diffusion pressure -sensitive 
adhesive layer is interposed between a circularly-polarized light separation 
plate and a retardation plate so as to integrally laminate the 
circularly-polarized light separation plate and the retardation plate via the 
light-diffusion pressure -sensitive adhesive layer. Since this method does 
not require any additional adhesive layers, thin plates can be provided. 
[0019] 

A light-diffusion pressure-sensitive adhesive layer can be formed by, 
for example, adding uncolored transparent particles to a pressure-sensitive 
adhesive layer. The pressure -sensitive adhesive layer can be formed from a 
pressure -sensitive adhesive material. The pressure-sensitive adhesive 
material can be a pressure-sensitive adhesive or the like comprising a base 
polymer such as acrylic polymer, silicone -based polymer, polyester-based 
polymer, polyurethane-based polymer, polyether-based polymer, and 
synthetic rubber. An acrylic pressure-sensitive adhesive is particularly 
preferred since it can provide a polarizing element that is excellent in 
optical transparency, weather resistance, heat resistance or the like and also 
resistant to embossing or peeling under influences of heat and humidity. 
[0020] 

An example of the acrylic pressure-sensitive adhesive is based on an 
acrylic polymer having a glass transition temperature of 0°C or lower and a 
weight average molecular weight of at least 100,000. The polymer is 
produced by a copolymerization of an alkyl ester of (meth)acrylic acid having 
an alkyl group with at most 20 carbon atoms (e.g., a methyl group, an ethyl 
group and a butyl group), and an acrylic monomer (modified substance) such 
as (meth)acrylic acid and hydroxyethyl (meth)acrylate, though this example 
is not limitative. 
[0021] 

The uncolored transparent particles range from 0.5 \xm to 20 |im in 
average particle diameter, and the examples include inorganic particles 
(that can be electroconductive) comprising silica, alumina, titania, zirconia, 
stannic oxide, indium oxide, cadmium oxide, and antimony oxide; and 
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organic particles comprising crosslinked/uncrosslinked polymers or the like. 
These polymers can be used alone or as a combination of at least two kinds 
of polymers. Amount of the uncolored transparent particles dispersed in a 
light-diffusion pressure-sensitive adhesive layer can be determined 
appropriately depending on some factors such as light diffusivity and 
adhesion force. Typically, the light -diffusion pressure-sensitive adhesive 
layer has a thickness ranging from 5 Jim to 300 \im. 
[0022] 

There is no specific limitation on a method of forming the 
light-diffusion pressure -sensitive adhesive layer. For example, a mixture of 
a pressure -sensitive adhesive material and uncolored transparent particles 
can be provided to either a reflective polarizing plate or the retardation 
plate by e.g., rolling such as a calender roll method, and coating such as a 
doctor-blade method and a gravure roll coater method. Alternatively, the 
light-diffusion pressure -sensitive adhesive layer can be formed on a 
separator according to any of the above-described methods and then 
transferred to a reflective polarizing plate or the like. The 
pressure -sensitive adhesive layer can be formed as superimposed layers of 
various pressure -sensitive adhesives, for example, by providing a layer 
containing no transparent particles on at least one surface of a layer 
containing transparent particles. 
[0023] 

A polarizing element can be provided with one or plural suitable 
optical layer(s) such as a compensating retardation plate or a polarizing 
plate 4 as shown in FIG. 1, if necessary. The polarizing plate is provided 
for obtaining linearly polarized light used in liquid crystal displays or the 
like, while the compensating retardation plate is provided for compensating 
phase contrast caused by birefringence of a liquid crystal cell so as to 
improve the display quality. 
[0024] 

There is no specific limitation on the polarizing plates, but any 
plates can be used as long as they transmit linearly polarized light having a 
certain polarization axis while absorbing the remaining light. Generally, a 
polarizing film can be used alone or it can be protected on at least one 
surface with a transparent protective layer. Examples of the polarizing 
film include a hydrophilic polymer film that is stretched after an adsorption 
of iodine and/or dichroic dyestufft and polyene orientation films such as 
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dehydrated polyvinyl alcohol and polyvinyl chloride that has been treated to 
remove hydrochloric acid. Examples of the hydrophilic polymer film 
include a polyvinyl alcohol-based film, a partially-formalized polyvinyl 
alcohol-based film, and a partially-saponified film based on ethylene -vinyl 
acetate copolymer. 
[0025] 

The transparent protective layer that will be provided if necessary to 
at least one surface of the polarizing film can be formed from polymers 
described as materials of the transparent substrate. A particularly 
preferred transparent protective layer comprises polymers having excellent 
properties such as transparency, mechanical strength, thermal stability and 
moisture -blocking property. The transparent protective layer can be 
formed by any suitable methods such as coating of a polymer solution and 
adhesion-lamination of films. 
[0026] 

There is no specific limitation on the compensating retardation plate 
as long as it has proper phase contrast, but a birefringent film, oriented 
liquid crystal film or the like can be used as in the case of the 
above-mentioned retardation plate. Two or more retardation layers can be 
laminated for controlling optical properties such as the phase contrast. 
Usually, a retardation plate for compensation is located between a 
polarizing plate and a liquid crystal cell. 
[0027] 

Here, the polarizing plate and the compensating retardation plate 
can be simply overlaid. However, it is more preferable that the plates are 
integrally laminated via an adhesive layer such as a pressure -sensitive 
adhesive layer in order to prevent shift of the optical axis for quality 
stabilization or to improve efficiency in assembling a liquid crystal display. 
The adhesive layer can be a light-diffusion pressure-sensitive adhesive layer. 
A polarizing element can comprise two or more light-diffusion 
pressure -sensitive adhesive layers. A pressure -sensitive adhesive layer can 
be provided, if necessary, to the outer surface of the polarizing element so as 
to adhere with other elements such as a liquid crystal cell. In case the 
pressure -sensitive adhesive layer is exposed to the surface, the surface can 
be covered with a separator or the like for antifouling before use. 
[0028] 

A polarizing element of the present invention can be applied to 
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various uses according to conventional techniques. It is preferred 
especially in forming a liquid crystal display to improve brightness and the 
like. The liquid crystal display can be produced by arranging a polarizing 
element as shown in FIG. 1. That is, a reflective polarizing plate 1 is 
attached to one surface of a liquid crystal cell 5, while a polarizing plate 41 
is located on the opposite surface of the liquid crystal cell 5. The polarizing 
element is located on a surface light source 8 (backlight) so that the 
circularly-polarized light separation plate 1 faces the surface light source 8. 
In FIG. 1, the polarizing element as a liquid crystal display unit is located 
on the surface light source 8 via a light-diffusion sheet 7 and a focusing 
sheet 6. 
[0029] 

In the embodiment shown, the surface light source 8 is a 
sidelight-type light source. It has a light source 82 enveloped with a holder 
83 and attached to a side of a light- guide plate 81 having a bottom surface 
provided with a reflecting layer 9. The focusing sheet 6 placed on the 
surface light source 8 comprises a prism sheet. In this liquid crystal 
display, light emitted from the surface light source 8 is diffused at the 
light- diffusion sheet 7, controlled at the focusing sheet 6 in order to have a 
certain optical path and to enter a circularly-polarized light separation plate 
1 of the polarizing element. The light is separated into reflected light and 
transmitted light both of which are polarized light, and the transmitted 
circularly polarized light is diffused via the light- diffusion 
pressure -sensitive adhesive layer 2 and enters the retardation plate 3, 
linearly polarized at the retardation plate 3 and passes the polarizing plate 
4 in a condition with less absorption loss. The light enters the liquid 
crystal cell 5 and thus, display light is emitted via the polarizing plate 41 at 
the visible side. 
[0030] 

Accordingly, absorption loss at the polarizing plate 4 can be reduced. 
Furthermore, light reflected at the circularly-polarized light separation 
plate 1 is reversed at the reflecting layer 9 located on a lower surface of the 
light-guide plate, re-enters and passes the circularly-polarized light 
separation plate 1, and thus, it improves efficiency of the light. As a result, 
brightness of the liquid crystal display can be improved. 
[0031] 

Liquid crystal cells for liquid crystal displays can be selected 
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arbitrarily. The examples include an active matrix driving type 
represented by a thin film transistor, a simple matrix driving type 
represented by a TNT type and a STN type, and a liquid crystal cell 
attached with a color filter. Suitable liquid crystal cells can be used for 
producing various liquid crystal displays. 
[0032] 

In a process of producing a liquid crystal display, one or plural kinds 
of appropriate elements such as the polarizing plate 41, the light-diffusion 
sheet 7, the focusing sheet 6 (e.g., a prism sheet or a lens sheet), and the 
backlight 8 can be arranged suitably, and other optical sheets such as the 
compensating retardation plate can be arranged as well. 
[0033] 

The above-mentioned polarizing plate 41 arranged at the visible side 
can be selected from the materials for the above-mentioned polarizing plates 
and it can be provided with additional layers such as an antiglare layer or 
an antireflection layer as required on the surface of the visible side. The 
antiglare layer scatters outdoor daylight reflecting on the surface. The 
antireflection layer suppresses surface reflection of outdoor daylight. 
Thereby, these layers prevent surface-reflected light (glare) from hindering 
visibility of light passing through the display device. Therefore, the 
antiglare layer and the antireflection layer can be provided together to 
further improve the effect of preventing the surface-reflected light from 
hindering the visibility. 
[0034] 

There is no specific limitation on the antiglare layer and the 
antireflection layer as long as the layers have the above -described functions. 
Similar to a case of the light- diffusion layer, the antiglare layer can be 
formed by providing fine irregularity for diffusing and reflecting light. The 
antireflection layer can be provided by any of suitable methods such as 
deposition, plating and coating, i.e., vacuum deposition, ion plating, 
sputtering, and a sol-gel method. One example is an interference film 
comprising, for example, a multilayered coating film of inorganic oxides of 
various refractive indices, and a coating film of a low-refractive material 
such as a fluorine -based compound. 
[0035] 
[Examples] 
(Example l) 
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Acholesteric liquid crystal polymer was superimpose-coated and 
oriented on a cellulose triacetate film 40 jim in thickness via a rubbing 
orientation film. The thus obtained cholesteric liquid crystal polymer layer 
had a four-layer- structure where the respective layers have reflection 
central wavelength of 760 nm, 650 nm, 550 nm and 430 nm. On the fourth 
layer with a reflection central wavelength of 430 nm, a quarter wavelength 
plate was adhered via an acrylic light -diffusion pressure sensitive adhesive 
layer. The acrylic light -diffusion pressure-sensitive adhesive layer was 25 
jim in thickness and it contained silicone uncolored transparent particles. 
On the quarter wavelength plate, a polarizing plate was adhered and 
laminated via an acrylic pressure-sensitive adhesive layer having no fine 
particles, and an acrylic pressure -sensitive adhesive layer having no fine 
particles was further provided to the outside, and thus, a polarizing element 
was obtained. 
[0036] 
(Example 2) 

A polarizing element was obtained in the same manner as Example 
1 except that the light-diffusion pressure-sensitive adhesive layer was 
substituted by an acrylic pressure-sensitive adhesive layer containing no 
transparent particles. 
[0037] 

(Example 3) 

A polarizing element was obtained in the same manner as Example 
1 except that the light- diffusion pressure-sensitive adhesive layer and the 
internal pressure-sensitive adhesive layer containing no fine particles were 
exchanged to each other. 
[0038] 
(Example 4) 

A polarizing element was obtained in the same manner as Example 
1 except that the light- diffusion pressure-sensitive adhesive layer and the 
external pressure-sensitive adhesive layer containing no fine particles were 
exchanged to each other. 
[0039] 

(Example 5) 

A polarizing element was obtained in the same manner as Example 
1 except that the internal pressure -sensitive adhesive layer positioned close 
to the light diffusion pressure-sensitive adhesive layer was substituted by a 
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light-diffusion pressure sensitive adhesive layer. 
[0040] 

(Example 6) 

A polarizing element was obtained in the same manner as Example 
1 except that the external pressure-sensitive adhesive layer was substituted 
by a light -diffusion pressure sensitive adhesive layer. 
[0041] 

(Example 7) 

A polarizing element was obtained in the same manner as Example 
1 except that the light* diffusion pressure-sensitive adhesive layer was 
substituted by a pressure-sensitive adhesive layer containing no fine 
particles, while the other layers containing no fine particles were 
substituted by light- diffusion pressure-sensitive adhesive layers containing 
fine particles. 
[0042] 

(Example 8) 

A polarizing element was obtained in the same manner as Example 
1 except that all of the three layers were light- diffusion pressure-sensitive 
adhesive layers containing fine particles. 
[0043] 

(Evaluation) 

Each of the polarizing elements obtained in Examples 1-8 was 
arranged by interposing a cholesteric liquid crystal layer on a backlight 
comprising a sidelight-type light- guide plate provided with a reflecting layer 
at the bottom in order to examine the brightness by means of a brightness 
photometer (BM7 supplied by TOPCON CORP.) and also to examine color 
variation in the slant viewing direction (variation in colors). 
[0044] 

The results are shown in Table. Each brightness value was 
calculated as a rate to a brightness value (100) obtained without using a 
reflective polarizing plate. 
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Brightness rate 
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1.40 


1.35 


1.34 


1.28 


1.27 
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A" no variation in colors 

B* some variation in colors 

C- considerable variation in colors 
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[BRIEF DESCRIPTION OF THE DRAWING] 
[Fig. 1] 

FIG. 1 is a cross-sectional view showing a liquid crystal display (a 
polarizing element) in accordance with one embodiment of the present 
invention. 

[Explanation of letters and numerals] 

l: Reflective polarizing plate (Circularly-polarized light separation plate) 

2" Light- diffusion pressure-sensitive adhesive layer 

3- Retardation plate 

4,41- Polarizing plate 

5" Liquid crystal cell 

8: Light source 

[FIG. 1] 
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}&Ld^Z\tX t ). %cr>%M3t*mm L-CRItSffl3KM 
Zlt&ZkWX'%&. 

[00093 fe^x&mmmLt lti±. mmmn 

D-BEFf) „ ni^-X^y •y^fS B 3 B «coia§, tt— 

[00103 mzttiWMffiftttimx'te, znwmt 

ZZnttmmilzmimZffitXAttZ-t&zktzX 
"CflBttKfcAJItS-frS c: tv\ ttMz*:<r>®. 

wsm.t Lxi/AWLm&m^hzbx°nm%$:%m 

[00113 ^fcMie^P3W^ffi«€:^-r43^X 

Ji^rh'i: t-CtfSdh^T"^* ( B*«I*fc». PCF 
3 5 O^Me r c kttM, Transmax^) . %fz 

nmftsmmt. v ^> vE^co^igh- >y f-^fflia 

i> <o<oa^fcT 2 eXii 3 Si3Lh2:ftS L fcflRI** 

[00123 Hi^ie^osa'ft;^^T^■^ti*^o^^;v^^ft® 
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±0jffiU>. 4fc**>*&\ ±f5Lfc{ifflH«(±, 

v ^ooi^iea-r s z t #*?4 t ^. 

[0013] mmwmvi*m'f&t&ttwz-o^x\± 

o-x^^^n-x^vKy-?-, ^yifvyfi/ 
*7k* * ? 'J l/— t» cD*n£ T ? U / WRsK »J „ 0 X 

ijv- , Sflst— /i^M?yv— . t^Dy^SSf'J 
[0 0 14] 4^:4 S H^jKUV-^>X;^>-^Uv 

ij v-^mfie^ 'J v-io^u- y k$l £> •?> v ^±*^ 

y n-y^x^^^^^^^n^St^T-S-fb-r 
4dfyv-*^fc«iEiarat«<0»lftfc:fflv^*. -feA- 

[0015] — ±ie l /i nmfcftmmztt l x mm 

Sfc«+l/4&*&fcL-CJ;L =g-«*yv 

3f 7 ^^^vf - -v ?m<7>iiQzm&# y v-eoEfo? 

[0016] ^IW3lS**cOffil*«ttfflT 1 

com&mzMLx \/4W3&t Lxmm-thimmm 
tmcvffiam'ffliz^'tiiLWgJS* 1/2 suss 

im^mt. iex(±2«m±^i2ffl^«*^^«>^« 
[0017] ^fcMie<7)*s»fii7 < foKZimthit 
%i>cox-$>iXX\,\ *t+. ffiitf^yx^T-^aiJKy 
6jK y L < fflv ^ & . Sift? 4 /UAti, -tt 



[oois] *awgffi*v*. ±iau^J: 
m-yxmsmm^mm^ mmmmi^mximm 

EX LT t> <t v «Scoi6]± J ? > «fe^®^^ i 0 tit 

[0019] m«^ft«Wi:. t«Ji.K«;«Ja^«l*fe 
#!»<. *<o*6*Jiw»«fcti. WitfT^y/WMt^fls 
y, ^yx-x^-^fiSi^A^t'^iSK^yv-Sr^ 

y k ifcojia^^tt^e^ffl 

[0020] BuiacOT? 'J«iW«i Ltti. ^ 

ivt. (^^) r^y/i-SH 3 (^^) r^y;net ho 

?r, rt7XW&^ti i Q°C\;ATt%&®&^lzX&&^ 
«rS . MT^WJ^HbS* 1 O TjISUkOT? 'J 

ZfllZmfeZfLtC^K 

[0021] ttziMittemm&Mm.Tk t-ct±. m 

4fc^aflBffltt««<0*St431W, 5-3 0 0// 
ak^ix^., 

[0022] mmm^m<mmt. mu-mm^sm 
m%^Lz<oim&mzim^&iT3)i. **K**^tp 

-^±lCHtff5tcm t30tBffltt«**»ia LT-e^SrS: 
I*fflM3fc«^K^-r ■S^S: k'coafi^^r^Ttf a i 
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[00233 M^fft:«±^^JStia0'J^*n<M^ 
2 JKLLR»t* - k *>T# & „ Wl&& 

[oo24] MftMwmfemiffii<nw&mi6*m& t 
x m^mmm- h ms& hnzm^&zktfxzzn 

zcofrmximmzimimmx'&mvte t> wm 

[0025] ifcffiSt? -f ;PACOfrfflXI±llffitC^fc 
% MmWMtS £ k & . 

[0026] — *, mmmm.nmm.t vx hWMtc&M 

[0027] JJE(ciiV>T«*« J ? > *lfllfflfilEfflSS«li. 

#£«fcg<. ^ i> cox-fo ~?xi>£)> *am ii< tenem?) 

(nfatKt'zmmmmmmnmmmz-frLxmm-fa 
■ftLtzhnx'&z. z^mmtetmzftmtimmhm 

z^Lx^xh^K %&mftmt<n*?mwi l z\±&mz 
sits £ t hx% . -?-ott*^^B^sm-r«»^-&t: 

OSI®£*;^-:?#k'T-<fc*^A- LTfc< £ k i>T 
[0028] *»^9lcJ: -g>W3t^W{i. «*t3¥ 



iS8 (A' 7 ?7^fV) WJi£[l3fcM«#«i®fii!lk$:l> 
J: d (cia«-*##fir k'fc J: "9 &&tt - 1 & . 

tj&mMximftma^izft&Mii/- h i tm^- 

[0029] mmm<7>m%.m8n. iMvya 3x°nm 
Lfcims 2 zfflmznmLfcmyms 1 ojsBtcRst 

±*£0*^^-h6{±. TUXA^-b^Sr^. 009 
<e»**i5§SiIfc:J:ftff, WftM8iz£&iiiMftW1ffi. 

sst> — b 7 xmLZtiimi'- h 6x?mfflmtixm 
*»*r»n**»)tiE i t-Ait t . sit3t t m&tizfi- 

?ixTfiifflM«3lcAItL-. -efLJ-^-tlt^ffi^^ix 
TflBteK4 ^m.Uo^cr^^^MX'm^tm.^tl'5 
IZXMLX . tl!XiSJ(7)«3t«4 1 £tf-LT*S^#tt!St 

[0030] «BBfc:*Jv^»±««*4fc:J:4«iRo^*« 

t . ze)^ftcommx'ft<?)mmw&wih±.-r& - 1 

[0031 ] ^a«^«c7)JTMClSLT(i. ftS^S 
[0032] 4 ^Mb%«^««®^I^LT«H^ 

#b< . mzm<om%M4 1 ^3efi£ti^- b 7 . ru 

->-b^yX->-b^cO*3t>—b6. b 
8^ri:<7). ffi£k$^mS.<V&f£ltzm^t>ti&J£g%:ffltl> 
<T) 1 aX(± 2 mih**m:QMl~®M-?Z - 

[0033] WiaL7t^iBJ^fll3l£«4 1 ±K<7) 
«3tea5Wt L i) o^r iftoaoiPSr i> <r> * ffl ^ 4 £ k 

* WW Lf . *ffiRSf 3fc#*=¥ 5 j y ^r* k 1 1 *^B^I 
MKtt<0SB*»r-6£ k^Rfi± ; 5rk'2rBW^)iffi?ix4 & 
*>T**. fi!-5-C|t&teJBkKI*ll&ih«tt. 

kt>T£&. 

[0034] |sea&i^'KiffiSjtS(^v^T(±. wtcis^ 

(i^r < «ffi<0«KS: w-TiBiar t> <0 k Lxm&t& - k 
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•rizbwvzt. ttzmstffijkjmi* Mzsmtt* 

[0035] 
[£tt0f] Ml 

LlSl«]50 ; aLT^-?»SSt4"C«* I 7 6 Onnu 6 5 On 
m, 5 5 0nmX{±4 3 0nm604JHfjtii> 1 'c.* i -&3b-X7 i 
"J •y?^ H B B JI<7)RS^I>«*4 3 OnnHfflK:*B»fej§ B JI& 

Sr^-bTKU*-^*^- N* 1 ^^-^ 1 /4 jSftKSr^* 
U mz*<r> 1 /4 »ll:»W7 ? l> 

[0036] {f«2 
[00 37] M3 



[ 0 0 3 8 ] WI4 
[0 0 39] 0"J5 
[0040] H6 
[00411WI7 

[ o o 4 2 ] ms 

[0043] SMItSfi 

bm7) izxvMmzffl^&tmz, Mmxmm&Mt 

[0044] wsbois** i^. tc&mmi. 
Ra«mBC**ffl^vt»^sr loofcu, -t*uc*t 

-TI»«'J^ (l&LbS) Sr^L^„ 



fflll M2 M3 M4 fH5 M6 fl]7 M8 



miS-Pfe 1.38 1.40 
[Hi ] i&PaiSt^a (fiftSOT) fiaJcoBrffiia 

[^COiJJHB] 

i : 6umm*M mmytfrtm) 
2 : Kmm&mm 



1.35 1.34 1.28 1.27 1.27 1.22 

'b 'h 'J N 7 ) s 'J" 1 ^ 

3 : 

4.41: OBISK 
5 : SJHr A- 
8 : ffl^j® 



[Ell ] 




(72)»»j|# muj 

^RR^^-tJTf8« 1 T@ 1 #2-^B«« 
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F^-A(##) 2H049 BA05 BA07 BA43 BB03 BB44 
BB51 BB63 BC22 
2H091 FA08X FA08Z FA11Z FA41Z 
FB02 FC01 FC03 GA17 LA16 
LA19 



